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Abstract  Time constraints are a major barrier to participation in physical activity. The purpose of this study is to 
examine (1) how participants in a short fitness program (two 30-minute sessions per week over a four-week period) change 
the time allocated to other weekly activities and (2) what factors explain the differences in time allocation. A 
quasi-experimental design was chosen including a physical entry test and a pre survey, a four-week training intervention, 
and a physical exit test with a post survey. The program was provided by over 300 German fitness clubs. The voluntary and 
free of charge program was completed by 10,095 test persons. The results of the t-tests show that participants allocated 
significantly less time on work, homework, caring, education and learning, repairs, social contacts, and other hobbies to 
find time to go to the gym. Regression analyses indicate what factors explain differences in time allocation between the 
post and pre survey. A controversial finding was observed for body-mass-index which was significantly and positively 
associated with time spent on three activities: The higher the body-mass-index, the more time participants allocated to 
caring, education and learning, and repairs during the training period. To conclude, participants found time to go to the gym 
by reducing the time allocated to several weekly activities rather than substantially reducing one activity. For people with 
higher body-mass-index participation in the fitness program may have been a start to a more active life in general. 
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1. Introduction 
One of the most frequently stated reasons for not 

participating in physical activity is no time [1, 2]. 
Accordingly, previous research has examined the time 
constraints of physical activity in more detail [3, 4]. While 
working time was found to be not significantly related with 
the likelihood of participation in physical activity [5, 6], the 
time spent on looking after children and caring for family 
members had a significant negative effect on the likelihood 
of participating in physical activity [6, 7].  

Given the health benefits of participation in physical 
activity documented in previous research [8-10], there is 
surprisingly little research on the role of time in explaining 
health-producing behavior. Mullahy and Robert [11] found 
that more-educated individuals tend to allocate more leisure 
time to physical activity while sleeping less and working 
more than less-educated individuals.  

Time constraints have been integrated into the business  
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model of commercial sport providers (e.g., gyms); their 
long opening hours allow more flexible training sessions. 
Yet, there is evidence that the prices are set in the 
awareness that many customers will not exercise as often as 
required to cover the membership fee [12]. 

From a public health perspective, the importance of 
participation in physical activity has been acknowledged in 
public health policies and recommendations around the 
globe [13, 14]. To contribute to the achievement of public 
health goals, it is critical that sport providers provide 
programs that take time constraints into account and train 
people in how to exercise efficiently within a short period 
of time.  

The purpose of the present study is to examine how 
people managed to integrate a time efficient fitness program 
provided by gyms in Germany into their weekly activities. 
The program was accompanied by a survey where 
participants were asked to state the time they allocated to 
various weekly activities before and during participation in 
the fitness program. This study advances the following two 
main research questions: (1) How does the participants’ 
time spent on other weekly activities change when they 
participate in the program? And (2) what factors explain the 
difference in time allocated to other weekly activities?  
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2. Methods 
2.1. Study Design and Data Collection 

This quasi-experimental study is part of a larger project 
examining the role of time and health in fitness participation 
[15, 16]. The project is in line with the ethical guidelines of 
the university leading this research. It was funded by a 
German fitness consultancy company. Several fitness centers 
across Germany are clients of this consultancy company, and 
316 centers participated in the project. They registered for 
the project against a fee and obtained the respective 
marketing material as well as instructions for training and 
participant data management for the on-floor coaches.  

The test persons showed up voluntarily at these fitness 
centers and were informed that they can leave the program 
whenever they want without any disadvantages occurring. 
Participation in the fitness program was free of charge. The 
minimum age for participation in this project was 16 years. 
The time frame for each test person was approximately four 
weeks, while the overall project was completed within a 
period of six months (between 01.04.2013 and 01.11.2013). 
The study design was three-fold: (1) Physical entry test and 
pre survey, (2) four-week training phase, and (3) physical 
exit test and post survey.  

In the first phase, the physical entry test consisted of two 
strength exercises (lat. rowing and leg press) and was already 
applied and validated in previous research [17]. For every 

test person the on-floor coach chose an appropriate weight. 
After the entry test, the participants completed an online 
survey on a tablet computer. At the beginning of the survey, 
the coach was instructed to fill in the unchangeable club id 
(three digits; assigned to each fitness center by the project 
team) and the test person id (also three digits; assigned in 
ascending order by the coaches), the test person’s gender, 
age, height, and weight, and to note both the weight of the 
entry test and the number of repetitions the test person could 
perform with this weight. Then the tablet computer was 
given to the test person for the completion of the survey.  

This survey started with a question about the participants’ 
training goals which were assessed using the scale provided 
and validated by Sebire et al. [18]. Participants were 
provided with 20 statements and asked to state the 
importance of each training goal on a 7-point scale (from 
0=not important at all to 6=very important). These 
statements can be summarized into five categories named 
social affiliation, image, health management, social 
recognition, and skill development [18]. For each category 
the mean value of the four corresponding statements was 
calculated. On average, the training goal of health 
management was considered most important to participants 
(M=5.12), followed by image (M=3.95), skill development 
(M=3.79), social affiliation (M=1.71), and social recognition 
(M=1.65) [16].  

Table 1.  Activities before and during participation in the fitness program (in hours per week) 

Variable Description 
Pre survey Post survey Difference Post-Pre 

Mean SD Mean SD t Mean 

Fitness 
Fitness training (incl. approach and parking, 
check in, training, wellness, showering, bistro, 
and trip home) 

0 0 3.00 1.09 --- 3.00 

Work Job, vocational training (incl. travel to work, also 
side jobs) 27.67 20.70 26.59 20.42 8.606*** -1.08 

Shopping Shopping (food shopping and other things, going 
to authorities etc.) 3.90 3.60 4.15 4.19 -5.268*** 0.25 

Homework Home work (washing, cooking, cleaning etc.) 8.09 7.71 7.47 7.37 9.525*** -0.62 

Caring Caring of children and other family members 6.50 14.59 6.11 13.93 4.604*** -0.39 

Education Education and formation, learning (also school, 
studies, PhD) 2.87 7.76 2.42 6.93 7.923*** -0.45 

Repairs Repairs at home and at the car, garden work 3.94 5.25 3.66 5.10 6.305*** -0.28 

Social contacts Social contacts (friends, family) 6.66 6.67 6.23 6.18 7.507*** -0.42 

Physical activities Other physical activities except fitness training 
(e.g., jogging, tennis) 2.27 2.98 2.27 3.37 0.012 0.00 

Sport events Attending sport events (e.g., football game) 0.45 1.25 0.44 1.15 0.509 -0.01 

Sport TV Watching sport on TV 1.17 2.86 1.16 2.22 0.503 -0.01 

Cultural activities Cultural activities (e.g., theatre, museum) 1.37 1.67 1.39 2.08 -0.951 0.02 

Other hobbies Other hobbies and leisure time activities 4.74 5.26 4.26 4.86 9.486*** -0.48 

Note: *p<0.1;**p<0.05; ***p<0.01. 
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The questions asking for the time spent on various weekly 
activities were placed in the middle part of the questionnaire. 
Participants were asked to state how much time they usually 
allocate per week to work, shopping, homework, caring, 
education, repairs, social contacts, other physical activities, 
sport events, watching sport on TV, cultural activities, and 
other hobbies and leisure time activities (Table 1). 

This set of activities was retrieved from the German 
Socio-Economic Panel, a national and representative 
household survey which is undertaken by the German 
Institute for Economic Research [19] and extended by a set 
of other sport and cultural activities. The survey finished 
with a set of socio-demographic questions (education, 
income). 

The second phase (training intervention) lasted four weeks. 
The test persons should perform two training sessions per 
week each lasting approximately 30 minutes. This short 
program was selected to account for the fact that many 
people do not exercise because of time restrictions [1]. The 
following six strength exercises were performed during each 
session: Chest press, lat. rowing, reverse fly, leg press, leg 
curl, and crunches. These exercises were selected because 
they train all major groups of muscles and because strength is 
critical to individuals of all ages [17].  

In the third phase, the physical exit test consisted of the 
same exercises (lat. rowing, leg press) weights as the entry 
test. On the tablet computer, the coach noted again the 
unchangeable ids of the club and the test person (to allow the 
identification of test persons in the longitudinal data), height, 
weight, gender, and age (to verify this identification), and the 
number of repetitions.  

Afterwards, the participants completed the post survey on 
the tablet computer. They were asked to state how much time 
they allocated on average to various activities in the context 
of the gym visit during the four-week training period (i.e., 
time spent on approach and parking, check in, training, 
wellness, showering, bistro, and trip home). This 
information was used to calculate the total time spent on 
fitness training per week (Fitness). Moreover, the 
respondents were asked again to estimate how much time 
they allocated on average during the four-week training 
period to the same set of weekly activities also assessed in 
the pre survey (Table 1). 

2.2. Longitudinal Dataset 

A pure longitudinal sample was compiled with the help of 
an unchangeable personal identification number (PIN; six 
digits) created with the club id and the test person’s id. 
Altogether, a total of 21,746 test persons participated in the 
pre survey and 13,594 in the post survey. However, several 
cases had to be deleted because of drop-outs (people just 
clicked through, survey not/hardly completed, and 
implausible answers) and missing, duplicate, or incorrect 
PINs. After the data cleaning, 18,984 cases were left in the 
pre survey and 12,131 in the post survey.  

The datasets of the pre and post survey were matched 
using the PIN as the key variable. Altogether, 11,239 people 
participated in the pre and post survey. The plausibility of 
these matched pairs was checked by comparing the data on 
age, gender, height, and weight between the pre and the post 
survey. While gender had to be identical, slight differences 
in age (+1 year), height (±1cm), and weight (±10kg) were 
tolerated. As a result of these plausibility checks 758 cases 
were removed leading to a longitudinal sample of n=10,481 
cases.  

2.3. Statistical Analysis 

The empirical analysis was three-fold. First, the responses 
on the weekly activities variables were checked for 
plausibility. When calculating the sum of all weekly 
activities, the maximum number of hours accepted was 168 
(=7*24 hours), particularly for people caring for children. 
While it is possible to perform some of the activities 
simultaneously (e.g., social contacts and attending sport 
events), it was assumed that people also need time for other 
activities not listed in the survey (e.g., sleeping). If the sum 
of hours and combination of activities did not seem plausible, 
the cases were deleted leaving 10,095 observations for the 
analysis. A comparison between this final sample and the 
initial larger sample (n=18,984) revealed no significant 
differences for gender, income, height, and weight. A 
significant, but only small difference was found for age 
(Minitial=46.1 vs. Mfinal=46.5) and educational level 
(Minitial=4.19 vs. Mfinal=4.22).  

Second, paired-samples t-tests were used to identify 
significant changes in weekly activities between the period 
before the fitness training started and the four-week training 
period (first research question). Third, difference variables 
were computed for the weekly activity variables (see last 
column in Table 1). In the case of a significant difference in 
the t-test, a linear regression analysis was estimated with the 
difference in hours spent on the respective activity as the 
dependent variable. Gender, age, age squared (to control for 
non-linear effects of age), body-mass-index (BMI), and the 
five training goals were entered as independent variables to 
analyze the second research question. Educational level and 
income were excluded from the regression because of their 
correlation with the number of weekly hours allocated to 
learning and work, respectively. An α-level of 0.1 was used 
for all statistical tests. 

3. Results and Discussion 
Altogether, 69.6% of the test persons were female. The 

average age was 46.5±15.44 years. Within the German 
population [20], 51.0% are female and the average age is 
43.9 years. This study’s sample is, therefore, slightly older 
and comprised of a higher proportion of females compared 
with the German population. The higher share of females 
may be attributed to the type of physical activity, since 
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females are more inclined towards fitness activities, while 
males prefer competitive sports [5, 21].  

At the start of the fitness program, the test persons were 
170.6±8.74 cm tall and weighed 75.7±16.33 kg resulting in a 
BMI of 25.90±4.73. According to the World Health 
Organization [22], people with a BMI≥25 are considered 
overweight and those with a BMI≥30 are considered obese. 
Following these criteria, 34.0% of the test persons were 
overweight and another 17.1% were obese. While obesity 
was found to be a barrier to physical activity in previous 
research [23], the proposed fitness program in this study 
seemed attractive to overweight and obese participants.  

Table 1 reports the number of weekly hours allocated to 
various activities before and during the four-week training 
period. Note that the number of hours spent on fitness 
training in the pre survey is zero since the test persons started 
fitness training within the project. On average, the test 
persons spent three hours per week for the two sessions in the 
gym. Approximately 30 to 40 minutes were used for the 
training itself; when the gym machines were occupied or 
several participants participated in the training program 
simultaneously, it was likely that participants needed more 
than 30 minutes for the training. Some participants also spent 
time in the wellness and bistro area of the gym (if available). 
The remaining minutes per visit were spent on other 
components of the gym visit such as approach and parking, 
getting changed, showering, and commuting home. The high 
standard deviations of the variables capturing other activities 
of daily living indicate that these activities vary in the studied 
population.   

The results of the t-test indicate whether there are 
significant differences in the time allocated to other weekly 
activities between the period before the fitness training and 
the four-week training period. On average, participants 
significantly reduced work-related activities by one hour. 
Moreover, significantly less time was spent on homework, 
caring for children and/or relatives, education and learning, 
repairs and garden work, social contacts, and other hobbies 

and leisure time activities. On average, the time allocated to 
these activities was reduced by between one and three 
quarters of an hour. Interestingly, the time spent on weekly 
activities which were related to sport and culture did not 
change significantly. This finding is in line with previous 
research suggesting that participation in physical and cultural 
activities are complements [24].  

The results of the regression analyses are displayed in 
Table 2. The results show that males were more likely to 
reduce the time spent on work and other hobbies and leisure 
time activities to find time to go to the gym, while female 
participants were significantly more likely to reduce the time 
allocated to homework.  

The effects of age reveal some interesting patterns. 
Middle-aged people spent significantly less time on 
homework, caring activities, social contacts, and other 
hobbies and leisure time activities than younger or older 
people in order to find time to go to the gym. The opposite 
effect can be observed for the time spent on learning and 
education: younger and older participants were more likely 
to reduce the time allocated to education and learning 
compared to middle-aged participants. Older people reduced 
the time spent on repairs and garden work to find time to go 
to the gym.  

Interestingly, the effect of BMI is positive and significant 
in three models: the higher the BMI, the more time 
participants spent on caring activities, learning and education, 
and repairs and garden work during the four-week training 
period. This finding is surprising because previous research 
documented that lack of time was perceived as a barrier to 
physical activity by overweight and obese people [2]. Thus, 
it seems at first glance counterintuitive that these people 
allocated more time to other activities in addition to the time 
in the gym. It is likely that participants with higher BMI have 
become more active in their normal life during the training 
period and spent more time on other activities than before the 
training intervention. Participation in the fitness program 
may have been a start to a more active life in general.   

Table 2.  Factors associated with the difference in activity hours (displayed are the unstandardized regression coefficients) 

 
Dependent variables: Difference (post-pre) in weekly hours allocated to … 

Work Shopping Homework Caring Education Repairs Social contacts Other hobbies 

Constant 0.233 -0.114 2.039*** 0.477 -4.786*** 0.311 -2.042*** -1.229** 

Female 0.712** 0.133 -0.787*** -0.090 -0.070 0.059 0.048 0.205* 

Age -0.039 0.022 -0.093*** -0.101*** 0.142*** -0.038** 0.077*** 0.040** 

Age squared 0.001 0.000* 0.001*** 0.001*** -0.001*** 0.000 -0.001*** -0.001*** 

BMI -0.002 0.004 0.011 0.051*** 0.021* 0.018* 0.003 0.001 

Social affiliation -0.029 0.093* 0.009 -0.056 0.091 -0.018 0.010 0.072 

Image -0.074 -0.034 -0.019 -0.045 0.042 -0.063 -0.051 0.079* 

Health management -0.348** -0.046 -0.059 0.026 -0.021 0.099* 0.017 -0.095 

Social recognition -0.114 -0.086 -0.025 0.067 -0.030 0.021 0.000 -0.047 

Skill development 0.229* 0.070 0.014 -0.018 -0.013 -0.016 -0.112** 0.024 

Note: *p<0.1;**p<0.05; ***p<0.01.  
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Turning to the effects of the training goals, participants 
training for health purposes were significantly more likely to 
reduce work related activities, while participants working 
out for skill development spent less time on social contacts. 
Yet, there were also indications that the time spent on some 
activities increased during the four-week training period: 
people training with the purpose of increasing social 
affiliation spent more time on shopping activities and those 
working out to improve their image allocated more time to 
other hobbies and leisure time activities. 

4. Conclusions 
This study adds to the literature by suggesting a fitness 

program of short duration that takes time constraints into 
account. It examines how people find time to go to the gym 
and integrate the program into their weekly routine. 
Specifically, it shows what potential weekly activities 
participants reduce to find time to go to the gym and what 
factors drive these time allocation decisions. Participants in 
the four-week program found time to go to the gym by 
slightly reducing the time allocated to several other weekly 
activities rather than substantially reducing the time 
allocated to one or two activities.  

The findings are relevant for policy makers and public 
health officials. Given the positive health effects of 
participation in physical activity [8], it can be recommended 
that such time efficient programs are supported, particularly 
because they seem attractive to overweight and obese people. 
Thus, these programs able to tackle two perceived barriers to 
physical activity – obesity [23] and lack of time [2]. An 
additional effect of participation in such a program may be 
that overweight and obese people become more active in 
their daily life which may in turn benefit their ability to 
participate in physical activity – eventually starting a 
virtuous cycle. Another argument for supporting such 
programs is their attractiveness to females; research shows 
that females living in urban areas were less active than rural 
females [25]. Since fitness clubs in Germany are typically 
located in urban areas, such programs represent an 
opportunity to increase activity levels among urban females.  

The present research has some limitations that represent 
directions for future research. First, it relies on people’s 
self-reported time spent on various activities. While asking 
these questions is common in official surveys [19], it is not 
clear to what extent people can memorize how many hours 
they allocated to various weekly activities. Thus, the 
presented figures can only be considered estimates. Second, 
the study is limited to participation in fitness centers. It 
would be interesting to examine time management when 
people start practicing other sport activities. Third, the 
fitness program was limited to a four-week period. It would 
be interesting to see how people continue with the program 
and whether the evident effects are robust in the long term.  
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